Metal-containing novel heterocyclic antibiotics, micacocidin A (1), B (2), and C (3) have been isolated from the culture filtrate of Pseudomonas sp. No. 57-250. The structure and absolute configuration of micacocidin A, an octahedral Zn2+ complex, was determined by X-ray crystallographic analysis. And then, the structures of the two congeners, micacocidin B (Cu2+ complex) and C (Fe3+ complex) were investigated by employing one dimensional and two dimensional homonuclear and heteronuclear NMR spectroscopies and mass spectrometry.
In the accompanied paper1), the taxonomy, fermentation, isolation, physico-chemical properties, and biological activities of micacocidin A, B, and C were reported.
Herein, we describe the account of the structure determination of micacocidin A (1) and two congeners (2 and 3), metal chelated antibiotics having specific and excellent activity against Mycoplasma species (Fig. 1 ). Materials and Methods
Spectroscopic Studies
Liquid secondary ion mass spectra (LSI-MS) were obtained by using a Hitachi M-90 mass spectrometer (BEE geometry) equipped with cesium ion gun. Samples were dispersed in 3-nitrobenzyl alcohol and introduced into the mass spectrometer on a LSI-MS target. One dimensional (1D) and two dimensional (2D) NMR were High resolution LSI-MS was utilized to determine the molecular formulas of 1 and its congeners (2, 3) and confirm the structures of them. X-ray crystallographic analysis was utilized to determine the molecular structure and formula of 1. Finally, 1D and 2D homonuclear and heteronuclear NMR spectroscopy was used to confirm the structure of 1.
The LSI-MS spectrum of 1 is shown in Fig. 2 Colorless rhombic plate crystals of 1 were grown from MeOH/AcOEt solution. A single crystal with dimenLorentz and polarization factors, but not for adsorption effects.
The structure was solved by heavy-atom method, and finally the structure was determined as C27H37N3O4S3Zn.
The positional and anisotropic thermal parameters of the non-hydrogen atoms were refined by full-matrix leastinclude friedel pairs, and the final R and weighted R value were 0.068 and 0.038, respectively. The absolute configuration of 1 was also determined by X-ray analysis based on anomalous scatterings of zinc atom.
A perspective view with atom numbering system of the molecule is depicted in Fig. 3 . Configurations of the chiral carbon atoms were 14R, 15R, 17R, 19S, and 25S.
The donor groups of the ligand were as follows: the Fig. 2 . LSI-MS of micacocidin A (1) using the matrix of (a) m-nitrobenzyl alcohol (NBA) and (b) NBA containing NaI. turn coherence (HMQC) and heteronuclear multipleband correlation (HMBC) experiments. Connectivity in ligand was revealed by C-H long-range couplings in HMBC spectrum shown in Fig. 5 . The relative configuration was determined by the observations of nuclear overhauser effects in ROESY spectrum (Fig. 6 ). In LSI-MS spectrum of compound 3, the [M+H]+ and [M+Na]+ ions were observed at m/z 619 and 641, respectively. The presence of an iron atom was presumed from the isotopic distribution patterns of them. The molecular formula C27H36N3O4S3Fe was determined by high resolution LSI-MS include measured values. The numbers of hydrogen atom were less by one than in 1 and 2, which indicated the iron atom to be a trivalent cation (Fe3+) matching three negative-charged groups, i. e., phenolate anion, carboxylate anion, and hydroxylate anion. This structure was also confirmed by chemical conversion of 1 to 3 with aq. Fe2(SO4)3 or aq. FeCl3, in the same manner as described above. 
